Sensory motor mismatch within the supplementary motor area in the dystonic monkey.
Dystonia, a movement disorder characterized by abnormal postures, is associated in primary forms of the disease with subtle proprioceptive troubles and aberrant somatotopic representation in the somatosensory cortex (SC). However, it is unclear whether these sensory features are a causal phenomenon or a consequence of dystonia. The supplementary motor area proper (SMAp), a premotor cortical region, receives strong inputs from both the SC and basal ganglia. We hypothesized that disruption in sensory-motor integration within the SMAp may play a part in the pathophysiology of dystonia. Using a model of secondary dystonia obtained by 3-nitropropionic acid intoxication in rhesus monkeys, we first provide evidence that the SMAp was overexcitable in dystonic animals. Second, we show that proprioceptive inputs processed by SMAp neurons were dramatically increased with wider sensory receptive fields and a mismatch between sensory inputs and motor outputs. These findings suggest that abnormal sensory inputs impinging upon SMAp neurons play a critical role in the pathophysiology of dystonia.